Introduction: This study aimed to evaluate participants' knowledge of and intent to share key messages of the Period of PURPLE Crying abusive head trauma prevention program among a majority Spanish-speaking population. Methods: This study was a retrospective review of a postintervention survey administered in the perinatal unit of a community birthing hospital. Surveys were administered to mothers of newborns by perinatal nurses as part of routine process evaluation prior to hospital discharge between May 30, 2014, and May 15, 2015. Results: A majority of participants (86.4%) answered all six knowledge questions correctly. Among participants who reported that the father or significant other was not present during the PURPLE education (44.1%), all (100%) reported intending to share the PURPLE information with their partners. The majority of participants (88.1%) intended to share the information with others who take care of their infants. Conclusion: The PURPLE abusive head trauma prevention program demonstrated positive preliminary results in knowledge and intended behavior among a population of majority Spanish-speaking participants. These findings offer an important first step toward provision of effective universal abusive head trauma prevention among growing Spanish-speaking populations. Further evaluation is needed of acceptability, retention of messages, and postintervention behavior change among Spanish-speaking participants and nurses.
Introduction
Pediatric abusive head trauma (AHT) is a significant and preventable public health problem. AHT, historically known as shaken baby syndrome, is a severe form of physical child abuse involving violent shaking or blunt impact that results in injury to the brain or skull (S.E. Parks, Annest, Hill, & Karch, 2012) . Injuries that can result from AHT include vomiting, severe breathing difficulties, altered mental state, convulsions, and coma (Robinson, 2017) . AHT is the leading cause of infant maltreatment fatality in the United States (Berger et al., 2011; National Center for Fatality Review and Prevention, n.d.) . Infants 1 to 3 months of age are at greatest risk for shaking injuries (S. Parks, Sugerman, Xu, & Coronado, 2012; S. E. Parks, Kegler, Annest, & Mercy, 2012) . Rates of AHT in the United States vary from 28.9 per 100,000 infants to 4.1 per 100,000 children under 5 years of age (Selassie, Borg, Busch, & Russell, 2013) .
Excessive infant crying has been cited as the most common trigger for AHT perpetration (Lee, Barr, Catherine, & Wicks, 2007) . Thus, rates of AHT track closely with peaks in infant crying patterns during the first months of life (Barr, Trent, & Cross, 2006) . Almost a quarter of infants who are shaken violently die from their injuries (Carbaugh, 2004; Chevignard & Lind, 2014) . For survivors, sequelae include mental retardation, developmental delays, cerebral palsy, severe motor dysfunction, blindness, and seizures. Only 10% to 11% of infants resume normal functioning after a shaking episode (Carbaugh, 2004; Chevignard & Lind, 2014; King, MacKay, Sirnick, & Canadian Shaken Baby Study Group, 2003) .
Risk factors for AHT perpetration include male gender, poverty, financial stress, young parental age, and lack of impulse control (Cadzow, Armstrong, & Fraser, 1999; Carbaugh, 2004; Dubowitz et al., 2011; Hunter, Kilstrom, Kraybill, & Loda, 1978; Morton & Browne, 1998 ; U.S. Department of Health and Human Services, Administration for Children and Families, 2010) . Some of these factors, such as poverty and financial stress are particularly relevant to Hispanic communities as poverty rates for Hispanic and Black children in Texas are nearly three times higher than they are for White and Asian children (Center for Public Policy Priorities, 2016). It is important to note though that studies examining race/ethnicity have largely not found it to be a significant risk factor for AHT incidence (S. E. Parks, Kegler, et al., 2012; Sinal & Petree, 2000) or AHT mortality (Shein et al., 2012) . Conversely, exposure to racism or discrimination is considered a risk factor for child maltreatment in general (Child Welfare Information Gateway, 2004) and exposure to discrimination is something Hispanic and Black communities are continually facing (Center for Public Policy Priorities, 2016).
The Period of PURPLE Crying
Various AHT prevention programs have been developed, implemented, and evaluated Dias et al., 2005; Goulet et al., 2009; Zolotor et al., 2015) . The Period of PURPLE Crying is a universal prevention program designed to educate new parents on infant crying, increase knowledge and safety behaviors, and ultimately, reduce AHT. The PURPLE acronym describes the aspects of early infant crying that parents often find frustrating: Peak of crying, Unexpected, Resists soothing, Pain-like face, Long lasting, and occurs in the Evening and late afternoon. The program approaches AHT prevention by normalizing crying and educating parents about the characteristics of crying using more than 50 years of research (National Center on Shaken Baby Syndrome, 2017).
The program is available in 11 languages and consists of a brief 3-to 4-minute guided education session with a trained health professional followed by a 10-minute parent education video. The parents are then given a 10-page, full-color booklet containing the key messages of the PURPLE program and a DVD containing the 10-minute video as well as a 17-minute crying, soothing, and coping video to take home to use and share with other caregivers (National Center on Shaken Baby Syndrome, 2017). Previous evaluations of the program have found positive changes in knowledge and behavioral outcomes on the part of participants (Barr, Rivara, et al., 2009; Fujiwara, 2015; Nocera et al., 2016; Reese, Heiden, Kim, & Yang, 2014; Shanahan et al., 2014) . A recent randomized control trial of the program conducted across the state of North Carolina during the recent Great Recession (i.e., December 1, 2007 , to June 30, 2009 ) did not detect a reduction in AHT rates. However, rates of AHT did not rise in North Carolina during that time frame as they did in many other parts of the United States (Berger et al., 2011; Zolotor et al., 2015) .
The program has been implemented in all 50 U.S. states, Canada, Australia, Israel, Japan, Cayman Islands, and South Korea. Knowledge and behavioral outcomes have been evaluated in English Nocera et al., 2016; Reese et al., 2014; Shanahan et al., 2014) and Japanese (Fujiwara, 2015) . Knowledge and behavioral outcomes for the PURPLE program are yet to be evaluated among a primarily Spanish-speaking population. With more than 38 million speakers (13% of the U.S. population), Spanish is the fastest growing and most commonly spoken non-English language in U.S. homes (Lopez & Gonzalez-Barrera, 2013; U.S. Census Bureau, 2015) . In Texas, 29% of the population speak Spanish in the home (U.S. Census Bureau, 2015) . To adequately provide universal AHT prevention programs in communities with large populations of Spanish speakers, it is critical that such programs be evaluated among this important population. The purpose of this study was to test knowledge of and intent to share key messages of the PURPLE program among a population of majority Spanish speakers after receiving the hospital-based intervention in a community birthing hospital in Central Texas.
Methods

Study Design and Participants
This study consisted of a retrospective review of a postintervention survey administered in the perinatal unit of a community birthing hospital. Per perinatal nursing protocol, all mothers (and other family members) receive the PURPLE program as part of standard of care by a trained perinatal nurse. The survey was administered by a trained graduate student to a convenience sample of mothers of newborns as part of routine process evaluation prior to hospital discharge between May 30, 2014, and May 15, 2015. No active recruitment of participants was conducted for this retrospective study. Prior to collecting data, this study was approved by the hospital's institutional review board. Eligible participants were mothers who gave birth to a living newborn between May 30, 2014, and May 15, 2015, spoke English or Spanish, and had orally completed a postintervention survey as part of routine care. Mothers of newborns who were transferred to the neonatal intensive care unit during their hospital stay or had other birth complications such as death were excluded from the study.
The survey instrument was available in both English and Spanish and consisted of two pages with 18 items. The survey instrument was developed to evaluate the administration of this program as part of routine standard of care. The survey instrument was then used retrospectively as part of this research project. The instrument contained quality assurance questions and questions that identified demographics, knowledge, and intended behavior-all of which are described in detail below. The survey was administered by a trained graduate student to the participants orally on the perinatal unit of the hospital, at a fifthgrade comprehension level, in less than 3 minutes so as not to interfere with perinatal nursing care or parent/child bonding.
Sample characteristics. The demographic variables included mother's age, ethnicity, and marital status; baby's gender; insurance type; and requested survey language.
Quality assurance variables. The quality assurance variables included for this study were as follows: whether the participant watched the Period of PURPLE Crying video, who was present to watch the Period of PURPLE Crying video, whether the nurse reviewed the Period of PURPLE Crying booklet with the patient, whether the Period of PURPLE Crying was given to participant to take home, and whether they have an alternative place to watch the video if they did not have a working DVD player.
Knowledge variables. The knowledge variables consisted of six true or false questions that were based on the key messages of the PURPLE program and tested the knowledge of the mother after receiving the education. The six statements were adapted from materials developed by the National Center on Shaken Baby Syndrome (2017). The six statements in the true/false section were as follows: it is okay to shake a baby when frustrated with their crying (false), it is good to put a baby in a safe place and walk away to calm down when frustrated with the infant's crying (true), it is normal for babies to cry a lot in the first months of life (true), if you cannot soothe your infant when they are crying a lot, it means that you are a bad parent (false), shaking a baby can cause serious health problems and even death (true), and, last if you are concerned about a certain caregiver, it is okay to not let them watch your child (true). The survey administrator was trained to provide additional reinforcing education to participants on encountering incorrect knowledge responses.
Intended behavior variables. Intended behavior variables in the survey included intention to share the Period of PURPLE Crying DVD/booklet with others who take care of the infant and whether or not the participant intended to share this information with her current partner or future partner if the partner was not present in the room when the participant watched the video. Data were subsequently analyzed to understand knowledge and intended behavior of participants after receiving the intervention.
Results
Sample Characteristics
There were 59 participants who completed the survey during the study period (Table 1 ). The mothers' age ranged from 17 to 45 years (mean ¼ 27.4 years) and more than half had male babies (64%). The majority of mothers requested their surveys in Spanish (78%) rather than English (22%). While mothers predominately reported their race as White (78%), 3.4% of mothers reported being Black, 13.6% reported other, and 5.1% declined to respond. The majority of mothers were single (67.8%); however, 30.5% were married and 1.7% were separated. Finally, all mothers had public insurance (Medicaid, 89.8%; Medicaid pending 10.2%). Accurate hospital data on ethnicity were unavailable, and therefore, requested survey language was used as a proxy for the population of interest in this study.
Quality Assurance Variables
All (100%) participants watched the PURPLE video during hospital stay (Table 2 ). The majority (55.9%) reported that a nurse reviewed the educational booklet with them prior to discharge. A majority (91.5%) reported being given the PURPLE DVD and booklet to take home. All but one participant reported having access to a working DVD player at home.
Knowledge Variables
A majority of participants (86.4%) answered all six knowledge questions correctly (Table 3 ). Seven participants (11.9%) missed one question and only one participant (1.7%) missed two knowledge questions. All participants correctly responded that shaking a baby can cause serious health problems or death and that it is okay to not let a caregiver they are concerned about watch their child. The survey item answered incorrectly more than any other (93.2% correct) dealt with putting "the baby in a safe place and walking away to calm yourself when frustrated," followed by "it's normal for babies to cry a lot in the first months of life" (94.9% correct). There was no significant difference in knowledge scores between Spanish speakers and English speakers in this study (p ¼ .25).
Intended Behavior Variables
Among participants who reported that the father or significant other was not present during the PURPLE education (44.1%), all (100%) reported intending to share the PURPLE information with their partners (Table 4 ). The majority of participants (88.1%) intended to share the information with others who take care of their infants.
Discussion
Knowledge of and intent to share key messages of the PURPLE program was measured among a population of majority Spanish speakers after receiving the hospital-based intervention. Study participants scored highly on knowledge questions with a vast majority answering all questions correctly (86.4%) with no statistical difference between English and Spanish speakers. Participants also reported positive intentions to share the PUR-PLE information with other caregivers (88.1%) and spouses not present during the intervention (100%). These findings are important because they offer the first step of evaluation of the PURPLE program among the Spanish-speaking population in Texas. Texas has among the largest populations of Spanish speakers and is the second most populous state in the United States (U.S. Census Bureau, 2015) . To provide universal AHT prevention, it is critical that programs continue to be evaluated to effectively serve the Spanish-speaking populations. While a majority of participants (55.9%) reported that a nurse reviewed the PURPLE booklet with them, to maintain fidelity of the program, this percentage should align with the percentage who watched the video during hospital stay. Based on knowledge of the perinatal nursing process in our hospital system, it is possible that the review of the PURPLE booklet was bundled into discharge education and occurred after the routine evaluation interview. It is also possible that nurses forgot to follow up with patients after showing the PURPLE video. Further exploration is needed to understand why full compliance was not achieved and how to remedy it.
This study was not without limitations. Quality assurance surveys conducted during routine process evaluation did not include a follow-up component to assess retention of PURPLE key messages and implementation of postintervention safety behaviors, such as putting the baby in a safe place and walking away when frustrated, practicing self-care behaviors, and safe caregiver selection. Thus, this study was limited to testing postintervention knowledge in the hospital within a day or two of program delivery. In addition, the sample was relatively small and limited to availability of a survey administrator.
Despite these limitations, our findings provide evidence supporting the effectiveness of using the PURPLE program among the Spanish-speaking population in Texas. Further evaluation of the PURPLE program is needed among Spanishspeaking populations to further examine effectiveness in this population and examine retention of key messages and postintervention safety behavior change at least 6 weeks after program delivery. Future studies should also evaluate acceptability of the program among Spanish-speaking participants, particularly fathers, and nurses administering the program.
Conclusion
The Period of PURPLE Crying AHT prevention program demonstrated positive preliminary results in knowledge and intended behavior among a population of majority Spanishspeaking participants. Further evaluation of the program is needed to examine acceptability and retention of key messages as well as postintervention safety behavior change among Spanish-speaking participants and nurses.
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